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GUIDELINES  FOR  QUALITY  ASSURANCE  INSPECTION  OF  COMMERCIAL  ACTIVITIES 

CONTRACTS  FOR  REAL  PROPERTY  MAINTENANCE  ACTIVITIES 

GUIDE  «6:  VENTILATION,  AIR  CONDITIONING,  AND  REFRIGERATION  SYSTEMS 


1  INTRODUCTION 


Background 

A  Quality  Assurance  (QA)  program  allows  the  Army  to  evaluate  and  document  a  contractor’s 
performance.  The  Quality  Assurance  Evaluator  (QAE)  conducts  skilled  and  carefully  planned  inspections 
aimed  at  verifying  the  satisfactory  completion  of  contractor  work.  The  inspections  evaluate  the  quality, 
quantity,  and  timeliness  of  the  services  provided,  not  the  contractor’s  methods  used  in  performing  the 
work.  A  good  QA  program  promotes  the  best  possible  [uroduct  within  the  terms  of  the  standing  contract. 

A  well  organized  QA  program  depends  on  a  QA  Surveillance  Plan  (QASP),  which  is  prepared  by 
the  Government  and  contains  the  purpose  and  methods  of  the  QA  program.  Although  the  QASP  is  not 
a  part  of  the  contract,  it  is  based  on  the  contract  Performance  Work  Statement,  which  is  part  of  the 
coirtract  The  QASP  lists  contractor  activities  and  the  surveillance  approach,  rq^roximate  numter  of  items 
to  be  surveyed,  and  an  Acceptable  Quality  Level  (AQL)  for  each  activity. 

The  installation  Director  of  Public  Works  (DPW),  the  Contracting  Officer  (KO),  or  the  Contracting 
Officer's  Representative  (COR)  often  oversees  ttie  QASP.  The  COR/QAE  needs  an  inspection  guide  to 
help  define  and  clarify  the  inspection  tasks  required  by  the  QASP,  and  to  facilitate  inspection  uniformity 
and  effectiveness.  To  meet  this  need,  the  U.S,  Army  Construction  Engineering  Research  Laboratories 
(USACERL)  developed  this  series  of  12  inspection  guides. 


Objective 

This  guide  series  is  intended  to  supplement  any  existing  QASP  and  to  provide  QA  guidance  for 
evaluating  Operations  and  Maintenance  (O&M)  work  as  performed  by  contractors  on  Army  property.  This 
ventilation,  air  conditioning,  and  refrigeration  (VAC&R)  systems  guide  contains  recommended  surveillance 
methods  that  can  be  amended  by  direction  of  the  KO  or  QA  management  to  fit  the  needs  of  a  specific 
installation. 


Guide  Series  Organization 

This  series  includes  the  following  guides  by  USACERL  published  in  October  1993. 

#1:  Water  Systems  (Special  Report  [SR]  FF-94/01) 

#2:  Wastewater  Systems  (SR  FF-94A)2) 

#3:  Natural  Gas  Distribution  Systems  (SR  FF-94A)3) 

#4:  Electrical  Systems  (SR  FF-94A)4) 

#5:  Heating  Systems  (SR  FF-94A)5) 

#6:  Ventiiidion,  Air  Conditioning,  and  Refrigeration  Systems 
#7;  Building  Services  (SR  FF-94A)7) 

#8:  Grounds  Maintenance  (SR  FF-94A)8) 
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#9:  Surfaced  Areas  (SR  FF-94A)9) 

#10:  Refuse  and  Recyclable  Handling  (SR  FF-94/10) 

#11:  Pest  CcHitrol  Services  (SR  FF-94/11) 

#12:  C^ustodial  Services  (SR  FF-94/12). 

The  QAE  is  expected  to  evaluate  a  contractor’s  performance  by  flying  ai^ro[viate  visual  and 
instrumentation  procedures  along  with  necessary  technical  and  interpretive  skills.  This  guide  covers  QAE 
inqrection  of  ventilation,  air  conditioning,  and  refrigeration  systems,  and  is  divided  into  sections  that  take 
the  inspector  ttuough  a  step-by-step  process  of  recommended  performance  indicators,  insp^on  tasks,  and 
surveillance  methods. 

VAC&R  systems  are  divided  into  two  subsystems  in  this  guide: 

1.  VAC&R  Operations 

2.  VAC&R  Maintenance. 

General  QA  information,  including  detailed  er^lanations  of  the  available  surveillance  methods,  is 
given  in  Chapter  2. 

Cluster  3  provides  performance  indicators,  inspection  tasks,  and  recommended  surveillance 
approaches  for  each  subsystem. 

Appendix  A  contains  sampling  inspection  tables.  Appendix  B  contains  QAE  Worirsheets  for  each 
subsystem  and  a  service  order  questiotmaire:  they  may  be  reproduced  for  field  use. 
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2  GENERAL  QA  INSPECTION  INFORMATION 


Itupcctioii  OrguuzatkMi  and  Hanning 

According  to  custom  and  standard  practice,  the  contractor  submits  copies  of  the  previous  month’s 
O&M  activities  and  regulatory  agency  reports  to  the  COR  and  the  QAE.  The  due  dates  of  these  reports 
comrol  the  start  of  inspection  scheduling.  If  possible,  the  QAE’s  inspection  should  be  conducted  within 
3  days  after  receiving  the  reports.  Eftective  coordination  will  allow  mote  efficient  inspection  of  services. 
The  COR/QAE  should  look  for  specific  indicators  of  the  contractor’s  performance  and  should  evaluate 
that  performance  based  on  Detailed  Inspection  Tasks.  The  following  clu^)ter  lists  the  Performance 
Indicators  and  Detailed  Inspection  Tasks  for  ventilation,  air  conditicming,  and  refrigeration  systems. 


Quality  Assurance  Surveillance  Methods 

The  QAE  can  use  the  following  five  surveillance  methods  to  determine  contractor  performance; 

1.  Random  Sampling 

2.  Platmed  Sam^ing 

3.  100  Percent  Inspection 

4.  Unscheduled  Inspection 

5.  Customer  Complaints. 

Random  Sampling 

The  methods  are  based  on  statistical  criteria  provided  in  Military  Standard  (MIL-STD)-IOSE, 
Sampling  Procedures  and  Tables  for  Inspection  by  Attributes  (10  May  1989)  and  are  presented  as 
recommendations.  The  methods  used  should  be  based  on  the  unique  needs  of  an  individual  system. 
Generally,  all  five  methods  are  not  used  to  evaluate  an  individual  system. 

Random  sampling  is  recommended  for  situations  where  many  work  items  are  candidates  for 
inspection.  For  instance,  because  it  is  impractical  to  inspect  every  roof  on  an  installation  widi 
S(X)  buildings,  only  a  select  number  of  the  buildings  should  be  inspected.  Likewise,  in  random  sampling, 
only  a  poititm  of  die  total  performed  work  is  inspected.  Acceptance  of  the  work  is  based  on  the 
assumption  that  the  inspected  items  are  representative  of  the  quality  of  the  contractor’s  work.  The  random 
sampling  teclmique  spreads  the  selected  samples  evenly  throughout  the  evaluation  period.  The  following 
are  steps  to  be  used  by  the  QAE  in  random  sampling. 

Tables  A1  and  A2  in  Appendix  A  should  be  used  to  determine  the  number  of  samples  to  be 
inspected  and  the  number  of  rejects  allowed  as  a  ftmction  of  the  number  of  inspected  work  items  for 
AQLs  of  4  and  10  percent,  and  the  level  of  surveillance.  The  three  levels  of  surveillance  are:  normal, 
iiK:reased  (tightened),  and  reduced.  Initially,  this  guide  recommends  normal  surveillance  for  random 
sampling.  However,  under  the  direction  of  the  KO,  the  level  of  surveillance  can  be  changed  depending 
on  the  contractor’s  performance. 

As  an  example,  assume  that  the  contractor’s  total  scheduled  output  (i.e.,  population  size)  for  a 
particular  work  item  is  12S  units  and  that  the  normal  surveillance  level  with  an  AQL  of  4  percent  has  been 
selected.  According  to  Table  Al.  20  of  the  12S  units  of  work  should  be  inspected,  and  the  entire  output 
of  12S  units  should  be  rejected  if  3  or  more  of  the  20  sample  units  are  not  acceptable. 
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The  QA  Worksheets  in  Appendix  B  provide  room  to  record  the  population  size,  the  number  of 
samples,  the  maximum  number  of  rejects,  and  the  iitterval  for  each  Performance  Indicator. 

The  work  planned  by  the  contractor  for  each  maintenance  task  should  be  listed  by  date  to  make  it 
easier  to  predict  the  time  when  the  work  samples  will  be  ready  for  inspection. 

Planned  Sampling 

Evaluation  by  planned  sampling  inspects  some,  but  not  all,  of  the  work  aaivities  and  is  appropriate 
when  the  number  of  work  items  is  large.  Some  items  are  evaluated  before  scheduled  completion  because 
they  are  inaccessible  after  the  work  is  completed.  The  COR/QAE  subjectively  selects  key  work  items  for 
inspection:  the  sample  size  is  detennined  aihitrariiy. 

The  COR/QAE  will  normally  use  planned  sampling  when  the  contractor’s  performance  at  selected 
locations  or  tasks  is  poor.  With  this  type  of  evaluation,  the  contractor  knows  that  work  performed  in  these 
areas  is  more  likely  to  be  monitored.  Planned  sampling  provides  a  systematic  way  of  focusing  on  specific 
output  and  forming  conclusions  about  the  contractor’s  performance  level. 

100  Percent  Inspection 

Inspection  at  100  percent  requires  total  inspection  of  all  items  in  a  contract  requirement.  It  is 
normally  used  to  monitor  infrequent  work  or  critical  contract  work  when  the  number  of  work  items  is 
small  and  in  cases  where  nonperformance  could  seriously  damage  Army-ftimished  equipment  or  processes. 
It  may  also  be  used  in  areas  where  a  contractor  has  had  prior  performance  difficulties. 

Unscheduled  Inspection 

Unscheduled  inspections  can  be  used  for  areas  of  poor  past  contractor  performance,  noncritical  areas, 
areas  of  infrequent  repairs,  or  as  a  follow-up  check  of  previous  inspections.  If  the  QAE  notices  such  an 
area,  an  unscheduled  inspiection  can  be  conducted  to  evaluate  contractor  performance. 

Customer  Complaints 

The  customer  complaint  method  is  based  on  an  informed  and  cooperative  customer  population,  that 
is  generally  aware  of  local  contract  requirements.  Customers  are  expected  to  monitor  contractor  services 
and,  when  performance  is  poor  or  nonexistent,  to  notify  the  COR/QAE.  If  investigation  reveals  that  the 
complaint  is  valid,  the  COR/QAE  documents  the  deficiency.  Since  this  is  a  reactive  QA  inspection 
^jproach,  this  method  of  surveillance  nor  ally  supplements  planned  inspection  methods. 


Increased  Surveillance 

For  areas  of  poor  past  contractor  performance,  the  QAE  should  consult  with  the  KO  to  intensify  the 
surveillance  method.  More  than  one  option  is  usually  available,  and  selection  should  be  based  on  the 
initial  method  and  the  amount  of  work  performed. 

1.  Random  Sampling  (Normal  Surveillance)  can  be  replaced  by: 

•  Random  Sampling  (Increased  Surveillance) 

•  Planned  Sampling  (for  a  large  population  size) 
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•  100  Percent  Inspection  (for  a  small  populadmi  size) 

•  Unscheduled  Inspection  (fm  any  population  size). 

2.  Planned  Sampling  can  be  replaced  by: 

•  Random  Sampling  (Normal  Surveillance) 

•  100  Percent  Inspection  (for  a  small  populaticm  size) 

•  Unscheduled  Inspection  (for  any  population  size). 

3.  Unscheduled  Inspections  can  be  replaced  by: 

•  1(X)  Percent  Inspection  (for  a  small  population  size) 

•  Random  Sampling  (Normal  Surveillance) 

•  Planned  Sampling. 


Decreased  Surveillance 

For  woik  areas  in  which  the  contractor  maintains  a  consistently  satisfactoiy  performance  for  3  to 
6  months,  the  QAE  should  consult  with  the  KO  to  decrease  the  intensity  of  the  surveillance.  More  than 
one  option  is  usually  available  and  selection  should  be  based  (Hi  the  initial  method  and  the  amount  of  woik 
performed. 

1.  Random  Sampling  (Noimal  Surveillance)  can  be  replaced  by; 

•  Random  Sampling  (Reduced  Surveillance) 

•  Plarmed  Sampling 

•  Unscheduled  Inspection  (for  any  population  size) 

•  Customer  Complaints. 

2.  Planned  Sampling  can  be  replaced  by: 

•  Unscheduled  Inspection  (for  any  population  size) 

•  Customer  Complaints. 

3.  1(X)  Percent  Inspection  can  be  replaced  by: 

•  Random  Sampling  (Normal  Surveillance) 

•  Random  Sampling  (Reduced  Surveillance) 

•  Planned  Sampling 

•  Unscheduled  Inspection  (for  any  population  size) 

•  Customer  Complaints. 
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3  VAC&R  SYSTEM  QA  INSPECTIONS 


VAC&R  Operations 

Performance  Indicators  and  Detailed  Inspection  Tasks 

The  following  numeric  items  are  perfonned  by  the  contractor.  The  related  detailed  inspection  ta^ 
are  used  by  the  QAE  to  verify  the  contractor’s  performance. 

1.  All  required  operations  documentation  is  complete,  adequate,  and  timely. 

Verify  that  the  contractor's  operations  documentation  is  complete,  adequate,  and  timely. 
Examine  the  daily  log  of  operations  monthly  to  identify  possible  operational  deficiencies  such 
as  wide  temperature  shifts  and  questiomdile  data.  Document  any  deviations  from  the  usual  so 
that  the  KO  can  review  them  and  ask  the  contractor  for  explanation  or  justificatioa 

2.  Computer  rooms  have  proper  air  flow  and  are  kept  at  68  (±  2  °F)*  and  at  a  relative  humidity 

equal  to  or  less  than  SO  percent 

Verify  that  computer  rooms  have  proper  air  flow  and  are  kept  at  68  °F  (±  2  “F)  and  at  a 
relative  humidity  equal  to  or  less  than  SO  percent  If  die  space  cannot  be  entered  because  of 
security  restrictions,  check  the  temperature  and  humidity  by  obtaining  the  information  from  the 
person  responsible  for  each  facility.  Document  any  discrepancies. 

3.  Food  and  medical  storage  units  are  kept  at  their  required  temperatures. 

Verify  that  food  and  medical  storage  units  are  kept  at  their  required  temperatures.  QA 
instrumentation  is  recommended  to  check  for  the  required  temperatures  (Johnson  1993). 
Document  any  discrepancies. 

4.  General-purpose  rooms  have  proper  air  flow  and  are  kept  at  ambient  temperatures  of 
approximately  78  °F  in  the  summer  and  68  "F  in  the  winter. 

Verify  diat  general-purpose  rooms  have  proper  air  flow  and  are  kept  at  ambient  temperatures 
of  approximately  78  °F  in  the  summer  and  68  °F  in  the  winter.  QA  instrumentation  is 
recommended  to  check  for  the  required  temperatures  and  air  flow  (Johnson  1993).  Document 
any  discrepancies. 

5.  "As-built"  drawings  are  updated  with  changes  and  corrections. 

Verify  that  the  contractor  maintains  current  "as-built"  drawings  of  VAC&R  system  facilities 
and  equipment.  Check  to  see  that  the  drawings  are  updated  atmually  with  all  changes  and 
corrections.  The  draftperson’s  initials  and  the  date  should  accompany  each  change. 

6.  An  adequate  library  of  equipment  manufacturers’  manuals  is  being  maintained. 


'•F  =  cc  +  17.78)  X  1.8. 


10 


Veriiy  that  the  contractor  maintains  an  adequate  library  of  manufacturers’  manuals  for 
equipment  and  facilities.  Manuals  should  be  obtained  for  newly  installed  equiinnent  and 
obsolete  manuals  should  be  discarded. 

Recommended  Surveillance  Approach 

•  Evaluate  performance  indicators  #1,  #2,  and  #3  monthly  using  the  100  percem  inspection 
method. 

•  Evaluate  performance  indicator  #4  monthly  using  random  sampling  (normal  surveillance. 
10  percent  AQL). 

•  Evaluate  performance  indicators  #5  and  #6  annually  using  the  100  percent  inspection  method. 


VAC&R  Maintoiance 

Performance  IruUcators  and  Detailed  Inspection  Tasks 

The  following  numeric  items  are  performed  by  the  contractor.  The  related  detailed  inspection  raidcs 
are  used  by  the  QAE  to  verify  the  contractor’s  performance. 

1.  The  Preventive  Maintenance  Inspection  (PMI)  reports  are  ccnnplete,  legible,  and  timely. 

Verify  that  the  contractor’s  PMI  reports  for  VAC&R  systems  are  complete,  legitde,  and  timely. 

Document  any  discrepancies. 

2.  The  Preventive  Maintenance  (PM)  is  adequately  performed  as  scheduled  for  VAC&R  systems. 

Verify  that  the  contractor’s  PM  program  is  adequately  performed  for  VAC&R  systems. 

Document  any  discrepancies  between  the  QAE  inspection  and  the  contractor’s  report  of  work 

done. 

Evaluate  the  contractor’s  PM  using  the  following  indicators: 

a.  Check  to  see  that  compressors,  bearings,  fans,  blower  motors,  and  pumps: 

(1)  Run  smoothly  and  quietly  without  unusual  grinding,  scrapng,  or  squealing  noises. 
QA  instrumentation  is  recommended  to  check  for  excessive  vibration  and  bearing 
condition  (Johnson  1993). 

(2)  Have  sound  mechanical  linkages  and  operate  freely.  QA  instrumentation  is 
recommended  to  check  mechanical  linkages,  including  shaft  alignment  (Johnson 
1993). 

(3)  Are  adequately  lubricated. 

(4)  Do  not  exhibit  abnormally  high  operating  temperatures.  QA  instrumentation  is 
recommended  to  check  for  high  operating  temperatures  (Johnson  1993). 

(5)  Exhibit  no  oil  leaks.  QA  instrumentation  is  recommended  to  check  for  oil  leaks 
(Johnson  1993). 


11 


(6)  Have  nonnal  operating  oil  levels. 

b.  All  systems  are  clean,  including: 

(1)  Condensor  coils,  fan  blowers,  and  screens  are  free  of  dirt,  dust,  and  lint 

(2)  Evaporator  coils  are  free  of  liitt,  dust,  and  frost  buildup. 

(3)  Inlet  air  openings,  louvers,  and  screens  are  free  of  lint,  dirt,  leaves,  and  similar  debris. 

(4)  Duct  louvers,  screens,  and  grills  are  free  of  dirt  and  debris. 

(5)  Filters  are  not  dirty  or  clogged. 

c.  Control  and  monitoring  lights,  gauges,  and  meters  are  operative. 

d.  Belt  tension  and  alignment  are  adjusted  so  that  moderate  pressure  m  the  belt  does  not 
deflect  die  belt  more  than  1/4-in.  (0.635  cm).  Multiple  belts  have  equal  tension  and  run 
true  in  pulley  sheaves.  Beits  show  no  excessive  wear. 

e.  There  are  no  refrigerant  leaks.  QA  instrumentation  is  recommended  to  check  for 
refrigerant  leaks  (Johnson  1993). 

f.  There  are  no  air  leaks  in  the  VAC&R  system.  QA  instrumentation  is  recommended  to 
check  for  system  air  leaks  (Johnson  1993). 

g.  Replacement  duct  insulation  is  1-in.  (2.S4-cm)  thick  and  forms  a  continuous  vapor  barrier. 

3.  The  contracted  Service  Order  (SO)  and  Individual  Job  Order  (IJO)  work  is  done  in  a  timely, 
effective,  and  professional  manner. 

Verify  that  the  contracted  SO  and  UO  work  is  done  in  a  timely,  effective,  and  workmanlike 
manner.  The  overall  quality  and  appearance  of  the  repair,  including  materials,  must  be 
comparable  to  the  facility’s  original  construction  quality  and  appearance.  Document  any 
discrepancies  between  the  QAE  inspection  and  the  contractor’s  report  of  work  completed. 

Visit  the  site  of  the  selected  repair  to  verify  that  the  work  is  being  performed  with  minimal 
service  interruptions.  After  completion  of  the  repair  work,  check  to  see  that  die  construction 
area  is  clear  of  debris. 

Recommended  Surveillance  Approach 

•  Evaluate  performance  indicator  #1  monthly  using  the  1(X)  percent  inspection  method. 

•  Evaluate  performance  indicator  #2  monthly  using  random  sampling  (normal  surveillance, 
10  percent  AQL). 

•  For  performance  indicator  #3,  evaluate  SOs  monthly  using  random  sampling  (normal 
surveillance,  4  percent  AQL),  and  evaluate  UOs  monthly  using  the  100  percent  inspection 
method. 
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ACRONYMS 


AQL 

Acceptable  Quality  Level 

COR 

Contracting  Officer’s  Representative 

DEH 

Director  of  Engineering  and  Housing 

KO 

Contracting  Officer 

MIL-STD 

Military  Standard 

O&M 

Operations  and  Maintenance 

QA 

Quality  Assurance 

QAE 

Quality  Assurance  Evaluator 

QASP 

QA  Surveillance  Plan 

VAC&R 

ventilation,  air  conditioning,  and  refngeration 

REFERENCES 

Johnson,  James,  Special  Report  fT-93/DRAfT,  Catalog  of  Industrial  Instrumentation  for  Army  Real 
Property  Quality  Assurance  Applications  (U.S.  Anny  Construction  Engineering  Research  Labora¬ 
tory,  1W3). 

Military  Standard  105E,  Sampling  Procedures  and  Tables  for  Inspection  by  Attributes  (Department  of 
Defense,  10  May  1989). 
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APPENDIX  A: 

1 

Inspection  Sampling  Tables 

Tnbk  A1 

Suapk  SUea  and  Reject  Lcveb  (4%  AQL) 

(As  developed  6om  Tables  1 A  D  in  MIL  STD  IQSE) 

IMonnal  Surveillaace 

lacrenaed 

(TlgbtcBcd)  Surveilluicc 

Rcdaccd  Surveillance 

Pc^ation 

Size 

Class  n 

Sample  Size 

Reject 

Levd 

GassOI 

Sample  Size 

Reject 

Level 

Gass  I 

Sample  Size 

Reject 

Level 

08  to  SO 

• 

2S% 

1 

« 

40% 

1 

• 

- 

- 

SI  to  90 

E 

13 

2 

F 

20 

2 

3% 

1 

91  to  ISO 

F 

20 

3 

G 

32 

3 

* 

3% 

1 

ISl  to280 

G 

32 

4 

H 

SO 

4 

E 

S 

2 

281  toSOO 

H 

SO 

6 

J 

80 

6 

F 

8 

3 

SOI  to  1200 

J 

80 

8 

K 

12S 

9 

G 

13 

4 

1201  to  3200 

K 

12S 

11 

L 

200 

13 

H 

20 

S 

The  Reject  Level  is  the  number  of  failed  inspections  requiring  rejection  of  the  Lot  (population). 

An  asterisk  (*)  indicates  Aat  the  sample  level  is  outside  the  range  of  a  4%  AQL  for  tte  selected  class. 

Table  A2 

Snmpk  Siaea  ud  Reject  Leveb  (10%  AQL) 

(As  developed  from  Tables  I  &  II  in  MIL  STD  105E) 

Nominl  SurvcfllUKC 

iBcreaaed 

(Ti^teaed)  Surveillance 

Reduced  Snrvcfllaace 

Population 

Size 

Gasan 

Sample  Size 

Reject 

Level 

GassIU 

Sample  Size 

Reject 

Level 

Gass  I 

Sample  Size 

Reject 

Level 

06  to  IS 

* 

33% 

1 

* 

S0% 

1 

• 

- 

. 

16to2S 

C 

S 

2 

D 

8 

2 

* 

8% 

1 

26  to  SO 

D 

8 

3 

E 

13 

3 

C 

2 

2 

SI  to  90 

E 

13 

4 

F 

20 

4 

C 

2 

2 

91  to  ISO 

F 

20 

6 

G 

32 

6 

D 

3 

3 

lSlto280 

G 

32 

8 

H 

SO 

9 

E 

S 

4 

281toS00 

H 

SO 

11 

J 

80 

13 

F 

8 

S 

SOI  to  1200 

J 

80 

IS 

K 

12S 

19 

G 

13 

6 

1201  to  3200 

K 

12S 

22 

L 

200 

19 

H 

20 

8 

The  Reject  Level  is  Ae  number  of  failed  inspections  Aat  icqoire  rejection  of  the  Lot  ^pulation). 

An  aslorisk  (*)  indkales  that  the  sanq)le  level  is  ov^Kide  the  range  of  a  10%  AQL  for  the  selected  class. 
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Tablt  A3 


RaadcHB  Nuoibcrs 


2616935511312551 
1814592722549192 
4236846326688549 
2724888353326393 
8413744616963756 
2648154971733721 
1986968375413611 
1437565599464623 
8363863896193983 
1525837523794444 
1572942564861354 
6927197754366363 
2558667858262432 
6119192999128647 
9951148998269332 
9618877832252636 
2287738178288339 
3967114736927488 
3642964469788473 
7656319789817688 
5472892721356196 
2265113376174449 
4668646154639684 
4574188235635321 
9991195899898347 
2274682259442379 
8573987922197986 
7942386176753435 
1378687899331633 
5474937319238738 
7676273257934442 
8465921355178617 
2362795629724274 
6224582949562636 
6354911:32711591 
2476793222281342 
6917146476585494 
4841986474415924 
216868361457  ^687 
9854561436296198 
5327561333541246 
2277257261121618 
2894996843239947 
2349753246446863 
6795585445614945 
53786641144251  1  4 
72321728646‘'7393 
8434927263798319 


78756684494628935 
94929363514311161 
11328619871243413 
27718359681593246 
21432857824777426 
74477827576566258 
33287541914971848 
45899983232775998 
98564958743782384 
83126729978423414 
51922159757675563 
44668381479147277 
76617432848931777 
37547181342159257 
59579628311933162 
64522813323369394 
85717362765968277 
32584229148465364 
55179598487113258 
93583194674274798 
83789965964875955 
52591725499499882 
56242418384359596 
82925651994844445 
91257536542318835 
57788131431161258 
11985364339638151 
21476918924437481 
84334818634998454 
92515942491998179 
61524517992866885 
98366917922967153 
77546975199129675 
26621396846142574 
17232117955387891 
98769578658536862 
88455817959321376 
33674892154372512 
23862991347544398 
18899951749219166 
23325791838461116 
66812148528411739 
32419654185377369 
11896477631578977 
3173  7  186224781459 
89428997247841811 
34471448867419951 
95871299668887848 
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APPENDIX  B:  QAE  Inspection  Worksheets 


VAC&R  Operations  Worksheet  Page  1  of  S 

Performance  Indicator  #1:  All  required  operations  documentation  is  complete,  adequate,  and  timely. 

a.  All  items  are  listed,  dated,  and  initialed  as  completed. 

S’  U  N 

b.  The  checklist  is  timely. 

SUN 

c.  No  possible  operational  deficiencies  are  evident. 

SUN 

Remarks: 


Performance  Indicator  HI:  Computer  rooms  have  proper  air  flow  and  are  kept  at  68  °F  (±  2  “F)  and 
at  a  relative  humidity  equal  to  or  less  than  SO  percent 
LOCATION 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_ _ SUN 


*S  s  SatiifacloTy,  U  =  Unsatisfactoiy,  N  =  Not  applicable.  Circle  one  rating  for  each  item. 


16 


VAC&R  Operations  Worksheet 


Page  2  of  5 


SUN 

SUN 

SUN 

SUN 

SUN 

SUN 

SUN 

SUN 

SUN 

SUN 

SUN 

SUN 

SUN 

SUN 

SUN 

SUN 


Remaiks: 


VAC&R  Operatkms  Worksheet 


Page  3  of  5 


VAC&R  Operations  Worksite^ 


Page  4  of  5 


Perfbmianoe  Indicator  #4:  General-purpose  rooms  have  proper  air  flow  and  are  ke|X  at  ambient 
temperatures  of  approximately  78  °F  in  the  summer  and  68  °F  in  the  winter. 

Using  the  population  size _ ,  and  referring  to  normal  surveillance  in  Tables  A1  and  A2 

gives  number  of  samples  and  number  of  allowable  rejects. 

LOCATION 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_ _  SUN 

_ _  S  .  U  N 

_  SUN 

_ _ _  SUN 

_ SUN 

_ _ _  SUN 

-  _  SUN 

_ _ _ SUN 

_ _ _ SUN 

_ _ _  SUN 

_ _  SUN 

_  .. _ SUN 

_ _ _  SUN 

_ ^ _  SUN 

_ _ _  SUN 

_ _ _  SUN 

_ _ _  SUN 

_ _ _  SUN 

_ _ _  SUN 

_ _ _  SUN 

_ _ _  SUN 

Remaiks: 
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VAC&R  Operations  Worksheet 


Page  5  of  5 


Performance  Indicator  #S:  "As*built"  drawings  are  updated  with  changes  and  corrections. 

a.  The  draftperson's  initials  accompany  each  change. 

SUN 

b.  The  date  of  change  accompanies  each  correction. 

SUN 


Remarks: 


Performance  Indicator  #6:  An  adequate  library  of  equipment  manufacturers’  manuals  is  maintained. 

a.  Manuals  for  new  equipment  have  been  obtained. 

SUN 

b.  Obsolete  manuals  have  been  properly  discarded. 

SUN 

Remarks: 


Quality  Assurance  Evaluator 


Date 


20 


VAC&R  Maintenance  Worksheet 


Page  1  of  3 


Peribrmance  Indicator  #1:  The  PMI  inspection  lepoits  are  complete,  legible,  and  timely. 

a.  The  reports  are  complete  and  legible. 

SUN 

b.  The  reports  are  timely. 

SUN 


Remaiks: 
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VAC&R  Maintenance  Worksheet 


Page  2  of  3 


Performance  Indicator  #2:  The  contractor’s  PM  is  adequately  perfonned  as  scheduled  for  VAC&R 
systems. 

a.  Compressors,  bearings,  fans,  blower  motors,  and  pumps  are  satisfactory. 

b.  All  systems  are  clean. 

c.  Control  and  monitoring  lights,  gauges,  and  meters  are  operative. 

d.  Belt  tension  and  alignment  is  satisfactory. 

e.  There  are  no  refrigerant  leaks. 

f.  There  are  no  air  leaks  in  the  VAC&R  system. 

g.  Replacement  duct  insulation  is  adequate. 

Using  the  population  size _ .  and  referring  to  normal  surveillance  in  Tables  A1  and  A2 

gives _ ^number  of  samples  and _ number  of  allowable  rejects. 

LOCATION 

_  SUN 

_  SUN 

_  SUN 

_ _  SUN 

_  SUN 

_ _  SUN 

_ _  SUN 

_ _  SUN 

.  _ _ _ SUN 

_  SUN 

_ _ _ _  SUN 

_ _  SUN 

_ _  SUN 

_ _  SUN 


Remarks: 
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VAC&R  Maintenance  Worksheet 


Pa^e  3  of  3 


Performance  Indicator  #3:  The  contracted  SO  and  UO  work  was  done  in  a  timely,  effective,  and 
professional  manner. 

a.  The  overall  quality  and  appearance  of  the  repair  is  comparable  to  that  of  the  facility's 
original  construction. 

b.  Work  is  performed  with  minimal  interruptions. 

c.  The  construction  area  is  clear  of  debris. 

d.  Excavated  areas  are  graded  to  match  the  surrounding  area. 

Using  the  population  size _ ,  and  referring  to  normal  surveillance  in  Tables  A1  and  A2 

gives  number  of  samples  and  number  of  allowable  rejects. 

LOCATION  SO/UO 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 

_  SUN 


Remarks: 


Quality  Assurance  Evaluator 


Date 
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Service  Order  Questionnaire 


Page  1  of  2 


This  survey  should  be  completed  with  infonnation  from  the  person  having  the  most  contact 
with  maintenance  personnel.  Please  circle  the  letter  of  the  answer  selected  or  answer  in  the  blanks,  as 
appropriate. 

1.  Response  (in  days)  to  repair  requested  work: 

a)  Excellent  response  (normal  conditions  -  7  days) 

(emergency  conditions  -  1  day) 

b)  Adequate  response  (within  2  weeks) 

c)  Too  long  (Approximately  how  long?  _ days.) 

2.  Quality  of  work:  (Are  you  satisfied  that  quality  work  was  performed?) 

Yes _  No _  Defect  was  not  fixed _ . 

Explain: _ 


3.  Cleanup  of  area  after  repair:  (Is  area  left  as  clean  as  it  was  before  work  personnel  arrived?) 
Yes _  No _ 

Comments: _ 


4.  Efforts  of  work  personnel:  (Are  you  satisfied  that  the  work  was  performed  in  a  professional, 
effective  marmer?) 

Comments: _ 


5.  Attitude  of  work  personnel:  (Are  they  helpful,  friendly,  courteous,  cheerful?) 
Comments: _ 


6.  Do  you  think  this  type  of  repair  could  be  accomplished  as  "self  help"  if  material  and  instructions 
were  supplied? 

Yes _  No _  Maybe _ 
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Service  Order  Questionnaire 


Page  2  of  2 


7.  Remarks: 


Thank  you  for  your  cooperation. 


1 


Quality  Assurance  Evaluator 


Date  Questionnaire  Completed 
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USACERL  DISTRIBUTION 


Chief  of  Engineers 
ATTN:  CEHEC-IM-LH  (2) 

ATTN:  CEHEC-IM-LP  (2) 

ATTN:  CERD-L 

CECa»W  22060 
ATTN:  CECPW-FM-S 
ATTN:  CECPW-FM 
ATTN:  CECPW-FB 
ATTN:  CECPW-FU 
ATTN:  CECPW-F-DPN 

US  Anny  Engr  District 
ATTN:  Library  (40) 

US  Army  Engr  Division 
ATTN:  Library  (13) 

INSCOM 

ATTN:  lALOG-I  22060 
ATTN:  lAV-DEH  22186 

HQ  XVm  Airborne  Corps  28307 
ATTN:  AFZA-DEH-EE 

US  Army  Materiel  Command  (AMC) 
Alexandria.  VA  22333-0001 
ATTN:  AMCEN-F 
Installations: 

ATTN:  DEH(19) 

Rocky  Mountain  Arsenal  8002 
ATTN:  AMCPM-RM 
Pine  Bluff  Arsenal  71602 
ATTN:  SMCPB-EH 

FORSCOM 

Forts  Gillem  &  McPherson  30330 
ATTN:  FCEN 
Installations: 

ATTN:  DEH(23) 

National  Guard  Bureau  20310 
ATTN:  Installations  Div 

Fort  Belvoir  22060 
ATTN:  CECC-R  22060 

TRADOC 
Fort  Monroe  236S1 
ATTN:  ATBO-G 
Installations: 

ATTN:  DEH  (20) 


USARPAC  968S8 
ATTN:  DEH 
ATTN:  APEN-A 


HQUSEUCOM  09128 
ATTN:  ECJ4-LIE 

AMMRC  02172 
ATTN:  DRXMR-AF 
ATTN:  DRXMR-WE 

CEWES  39180 
ATTN:  Litoary 

CECRL  03755 
ATTN:  Library 

USA  AMCOM 

ATTN:  Facilities  Engr  21719 
ATTN:  AMSMC-IR  61299 
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